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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of 

CORRS et al. ) BOX PCT 

International Application 
PCT/EP 99/05701 

Filed: August 6, 1999 ' 

For: REACTOR HAVING A CONTACT TUBE BUNDLE 



PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to examination, kindly amend the above-identified application as follows: 
IN THE CLAIMS 

2. A reactor (1 ) as claimed in claim 1 , wherein the region between the lower (4) and 
upper (3) ring lines is closed by a cylinder envelope (15), forming a hollow 
cylinder, which is divided, by radial partition walls (17) perpendicular to the 
reactor base, into chambers (16) whose dividing walls to the ring lines (3, 4) 
leave alternately inner and outer circular ring sections, where, in [plan] plain 
view, an open circular ring section (18) is always arranged above a closed 
circular ring section (19), and vise versa. 

3. A reactor (1 ) as claimed in claim 1 [or 2], wherein the number of chambers (16) 
is from 12 to [46] 96, preferably from 24 to 48. 

4. A reactor (1 ) as claimed in claim 1 [one of the claims 1 to 3], wherein the 
diameter of the cylindrical partition walls (8, 9) is less than or equal to the 
arithmetic mean of the outer and inner diameters of the ring lines (3, 4). 

5. A reactor (1 ) as claimed in claim 1 [one of the claims 1 to 4], wherein a bypass 
chamber (20) with jacket aperture (21) to the reactor space and a regulating 
plate (22) is arranged in the region of the outer upper ring line (12) in each case 
in at least some of the chambers (16) through which heat-exchange medium 
flows and is discharged to the pump(s), the regulating plate (22) being 



adjustable in the direction of the longitudinal axis of the reactor via an actuating 
drive (24) and a drive spindle (23). 
6. A reactor (1 ) as claimed in claim 1 [one of the claims 1 to 5], wherein two or 

more heat-exchange medium circuits are passed through the space surrounding 
the contact tubes. 



Claim 3, the number "(46)" has been replaced by the number "(96)". This was a 
typographical error and the number can be found in the specification on page 4, lines 25 and 
26. A typographical error in claim 2, changing "plan" to "plain" has also been corrected. The 
claims have also been amended to eliminate multiple dependency and to put them in better 
form for U.S. filing. No new matter is included. A clean copy of the claims is attached. 

Favorable action is solicited. 



REMARKS 



Respectfully submitted, 
KEIL & WEINKAUF 




Herbert B. Keil 
Reg. No. 18,967 



1101 Connecticut Ave., N.W. 
Washington, D.C. 20036 
(202)659-0100 
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CLEAN CLAIMS 49274 



1 . A reactor (1 ) having a contact tube bundle (2) through whose space surrounding 
the contact tubes a heat-exchange medium circuit is passed with ring lines (3, 4) 
at both ends of the reactor with jacket apertures (5, 6) for the supply and 
discharge of a heat-exchange medium by means of one or more pumps, if 
desired with the heat-exchange medium or a substream of the heat-exchange 
medium being passed through one or more external heat exchangers, the heat- 
exchange medium being fed to the lower ring line (4) and being fed back to the 
pump(s) via the upper ring line (3), and with baffle plates (7) which leave a 
passage cross section alternately in the reactor center and the reactor edge, 
wherein the upper (3) and lower (4) ring lines are each divided into an inner (1 1 , 
13) and outer (12, 14) ring line by means of a cylindrical partition wall (8, 9), and 
the heat-exchange medium is fed through the outer lower ring line (14), via a 
region outside the reactor to the inner upper ring line (1 1 ), via the tatter's jacket 
apertures (5) to the space surrounding the contact tubes (2), via the jacket 
apertures (6) into the inner lower ring line (13) and subsequently via a region 
outside the reactor is discharged via the outer upper ring line (12). 

2. A reactor (1 ) as claimed in claim 1 , wherein the region between the lower (4) and 
upper (3) ring lines is closed by a cylinder envelope (15), forming a hollow 
cylinder, which is divided, by radial partition walls (17) perpendicular to the 
reactor base, into chambers (16) whose dividing walls to the ring lines (3, 4) 
leave alternately inner and outer circular ring sections, where, in plain view, an 



open circular ring section (18) is always arranged above a closed circular ring 
section (19), and vise versa. 

3. A reactor (1 ) as claimed in claim 1 , wherein the number of chambers (1 6) is from 
12 to 96, preferably from 24 to 48. 

4. A reactor (1 ) as claimed in claim 1 , wherein the diameter of the cylindrical 
partition walls (8, 9) is less than or equal to the arithmetic mean of the outer and 
inner diameters of the ring lines (3, 4). 

5. A reactor (1 ) as claimed in claim 1 , wherein a bypass chamber (20) with jacket 
aperture (21) to the reactor space and a regulating plate (22) is arranged in the 
region of the outer upper ring line (12) in each case in at least some of the 
chambers (16) through which heat-exchange medium flows and is discharged to 
the pump(s), the regulating plate (22) being adjustable in the direction of the 
longitudinal axis of the reactor via an actuating drive (24) and a drive spindle 
(23). 

6. A reactor (1 ) as claimed in claim 1 , wherein two or more heat-exchange medium 
circuits are passed through the space surrounding the contact tubes. 

7. Reactor as claimed in claim 1 for use in carrying out oxidation reactions, in 
particular for the preparation of phthalic anhydride, maleic anhydride, glyoxal, 
(meth)acrolein or (meth)acrylic acid. 
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AS ORIGINALLY FILED 



5 Reactor having a contact tube bundle 



The invention relates to a reactor having a contact tube bundle through whose 
10 space surrounding the contact tubes a heat-exchange medium circuit is passed, and 
to the use of the reactor for carrying out oxidation reactions. 

The conventional design of reactors of the generic type consists of a generally 
cylindrical tank in which a bundle, i.e. a multiplicity, of contact tubes is 

15 accommodated, usually in a vertical arrangement. These contact tubes, which may 
contain supported catalysts, are attached with their ends in tube bases in a sealing 
manner and lead into a hood connected to the tank at the upper end and a hood 
connected to the tank at the lower end. The reaction mixture flowing through the 
contact tubes is fed in and led out via these hoods. A heat-exchange medium^ircuit 

20 passes through the space surrounding the contact tubes in order to equalize the heat 
balance, in particular in the case of highly exothermic reactions. 

For economic reasons, reactors having the highest possible number of contact 
tubes are employed, the number of contact tubes accommodated frequently being 
25 in the range from 1 5000 to 30000 (cf DE-A-44 3 1 949). 

Regarding the heat-exchange medium circuit, it is known to implement a 
substantially homogeneous temperature distribution of the heat-exchange medium 
in each horizontal section through the reactor in order that wherever possible all 
30 the contact tubes participate equally in the reaction events (for example DE-B-16 
01 162). Smoothing of the temperature distribution is effected by heat supply or 
dissipation via outer ring lines installed at the reactor ends and having a 
multiplicity of jacket apertures, as described, for example, in DE-B-34 09 159. 

35 A further improvement in heat transfer is achieved by installation of baffle plates 
which leave a passage cross section alternately in the reactor center and at the 
reactor edge. Such an arrangement is particularly suitable for tube bundles in an 
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annular arrangement with a free central space and is disclosed, for example, in GB- 
B-31 01 75. 

In large reactors having a number of contact tubes in the abovementioned region of 
5 from about 1 5000 to 30000 and which are additionally equipped with baffle plates, 
the pressure drop of the heat-exchange medium is in comparative terms very large. 
For this reason, the eutectic salt melt comprising potassium nitrate and sodium 
nitrite which is frequently used to dissipate the heat liberated during oxidation 
reactions and has a viscosity similar to that of water at a use temperature of from 
10 about 350 to 400°C must be pumped into a reactor of the above size at a feed 
height of about 4 to 5 m in order to overcome the pressure drop. 

In large reactors of this type, the pump system is advantageously located between 
the upper and lower ring line, with the heat-exchange medium being fed into the 
15 lower region of the reactor, for example via a ring line. 

If, in large reactors of this type, the salt melt were to be pumped directly into the 
upper part of the reactor or the upper ring line, the requisite feed height of 4 to 5 m 
would require a technically unfavorable and fault-susceptible pump system, inter 
20 alia due to complex pump-shaft seals, longer pump shafts, and greater heat 
introduction through the pump shaft into the lower motor bearing. Furthermore, the 
abovementioned feed height would require a high-level salt-melt compensation 
vessel, which is undesired for safety reasons. 

25 Supply of heat-exchange medium to the upper end of the reactor, i.e. in cocurrent 
with the reaction mixture, likewise fed into the contact tubes at the upper end of 
the reactor, is, as is known, advantageous for reaction implementation (cf. DE-A- 
44 31 449). 

30 The cocurrent implementation has advantages over the counter-current procedure, 
such as higher throughputs, lower catalyst hot-spot temperatures, a welcome 
increase in the heat-exchange medium temperature toward the end reaction in the 
contact tubes, good temperature uniformity of the heat-exchange medium over the 
reactor cross section, i.e. good horizontal temperature layering, clear operating 

35 states above the height of the contact tube space owing to the lack of back- 
coupling through the heat-exchange medium. 
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However, cocurrent transport of reaction mixture and heat-exchange medium, as 
described in DE-A-44 31 449 or shown in DE-A-22 01 528, Figure 1, comes up 
against the abovementioned problems regarding the pump system if the heat- 
exchange medium is fed to the upper region of the reactor, for example directly via 
5 an upper ring line, and discharged from the lower region of the reactor, for 
example directly via a ring line. 

It is an object of the present invention to provide a reactor which does not have 
these disadvantages regarding the pump system. The pump system should not be 

10 modified compared with the design with feed of the heat-exchange medium into 
the lower ring line in the lower region of the reactor and discharged from the upper 
ring line which has proven successful for large reactors having a multiplicity of 
contact tubes, for example up to 40000, in particular from 15000 to 30000 contact 
tubes; nevertheless, the heat-exchange medium should flow around the contact 

1 5 tubes in cocurrent with the reaction mixture fed through the contact tubes. 

We have found that this object is achieved by a reactor having a contact tube 
bundle through whose space surrounding the contact tubes a heat-exchange 
medium circuit is passed, with ring lines at both ends of the reactor with jacket 

20 apertures for the supply and discharge of a heat-exchange medium by means of one 
or more pumps, if desired with the heat-exchange medium or a substream of the 
heat-exchange medium being passed through one or more external heat 
exchangers, in which case the heat-exchange medium is fed to the lower ring line 
and fed back to the pump(s) via the upper ring line, and with baffle plates which 

25 leave a passage cross section alternately in the reactor center and the reactor edge, 
wherein the upper and lower ring lines are each divided into an inner and outer ring 
line by means of a cylindrical partition wall, and the heat-exchange medium is fed 
through the outer lower ring line, via a region outside the reactor to the inner upper 
ring line, via the latter's jacket apertures to the space surrounding the contact tubes, 

30 via jacket apertures into the inner lower ring line and subsequently via a region 
outside the reactor is discharged via the outer upper ring line. 

It has been found that the space between the upper and lower ring lines can be 
utilized to divert the heat-exchange medium, allowing the advantage of cocurrent 
35 transport of heat-exchange medium and reaction mixture to be combined with the 
proven pump arrangement with feed of the heat-exchange medium to the lower 
ring line. 
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To this end, the invention provides that a cylindrical partition wall is arranged in 
the upper ring line and in the lower ring line, separating each of these lines into an 
inner and outer ring line. The heat-exchange medium is then fed to the outer lower 
5 ring line, which is connected to the inner upper ring line via the region between the 
upper and lower ring lines, from here is fed in a known manner via jacket apertures 
into the space surrounding the contact tubes, with a meander-like flow being 
formed in a known manner via baffle plates. The heat-exchange medium leaves the 
space surrounding the contact tubes, in the lower part of the reactor, in a known 
10 manner via jacket apertures and enters the lower inner ring line. This is in turn 
connected to the upper outer ring line via the region between the upper and lower 
ring lines. 

The region between the upper and lower ring lines is advantageously closed by a 
15 cylinder envelope, forming a hollow cylinder, which is divided, by radial partition 
walls perpendicular to the reactor base, into chambers whose dividing walls to the 
ring lines leave alternately inner and outer circular ring sections, where, in plan 
view, an open circular ring section is always arranged above a closed circular ring 
section, and vice versa. The chambers thus always experience flow, from bottom to 
20 top, alternately by heat-exchange medium coming from the pump(s) and heat- 
exchange medium coming from the reactor space. 

The number of chambers is in principle unlimited, but expediently a number of 
from 12 to 96, preferably from 24 to 48, can be provided, so that from 12 to 24 
25 chambers (corresponding to from 3 to 6 chambers per quarter) are alternately 
available for the transport (redirection) of the heat-exchange medium to the inlet in 
the upper region of the reactor space surrounding the contact tubes and to the outlet 
from the lower region of same. 

30 The cylindrical partition walls which separate each of the upper and lower ring 
lines into an inner and outer ring line may in principle have any diameter between 
the external and internal diameters of the ring lines. However, the diameter of the 
cylindrical partition walls is preferably less than or equal to the arithmetic mean of 
the outer and inner diameters of the ring lines. 

35 

In a preferred embodiment, a bypass chamber with jacket aperture to the reactor 
space and a regulating plate is arranged in the region of the outer upper ring line in 
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each case in at least some of the chambers through which heat-exchange medium 
flows and is discharged to the pump(s), the position of the regulating plate being 
adjustable in the direction of the longitudinal axis of the reactor via an actuating 
drive and a drive spindle. In this configuration, an adjustable sub-stream of the 

5 heat-exchange medium coming from the reactor space can be taken off as early as 
the central height of the reactor, meaning that only the remaining volume of the 
heat-exchange medium flows through the lower part of the reactor space 
surrounding the contact tubes only experiences. This embodiment is optimized 
with respect to decreasing heat evolution in the lower part of the contact tubes. In 

10 addition, a reduction in the pressure drop is achieved, which permits reduced pump 
output and thus increased economic efficiency. 

The reactor is not restricted with respect to the type of heat-exchange medium, 
which can be used equally to dissipate heat, i.e. for the performance of exothermic 
15 reactions, and for the supply of heat to the reaction mixture flowing through the 
contact tubes, i.e. for the performance of endothermic reactions. 

The reactor is particularly suitable for the performance of oxidation reactions, in 
particular for the preparation of phthalic anhydride, maleic anhydride, glyoxal, 
20 (meth)acrolein and (meth)acrylic acid. 

The invention is illustrated in greater detail below with reference to working 
examples and a drawing, in which: 

25 Figure 1, right-hand side: shows a longitudinal section through a 



reactor with heat-exchange medium circuit in 
accordance with the invention, 



30 



Figure 1, left-hand side: 



shows a longitudinal section through a 
reactor with heat-exchange medium circuit in 
accordance with the prior art, 



Figure 2, right-hand side: 



shows a cross section through a reactor 
according to the invention in the region of the 
dividing area between the upper ring line and 
the central hollow cylinder (Section A- A), 



35 
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Figure 2, left-hand side: 



Figure 3, right-hand side: 



Figure 3, left-hand side: 



10 Figure 4, right-hand side: 



15 Figure 4, left-hand side: 



20 



Figure 5: 



25 



Figure 6: 



Figure 7: 
Figure 8: 
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shows a cross section in the plane A-A 
through a reactor in accordance with the prior 
art, 

shows a cross section through a reactor 
according to the invention in the region of the 
central hollow cylinder (Section B-B), 
shows a cross section in the plane B-B 
through a reactor in accordance with the prior 
art, 

shows a cross section through a reactor 
according to the invention in the region of the 
separating area between the central hollow 
cylinder and the lower ring line (Section C- 
Q, 

shows a cross section in the plane C-C 
through a reactor in accordance with the prior 
art, 

shows a detail of a reactor according to the 
invention in order to illustrate the feed of 
heat-exchange medium to the space 
surrounding the contact tubes, 
shows a detail of a reactor according to the 
invention in order to illustrate the discharge 
of heat-exchange medium from the space 
surrounding the contact tubes to the pump(s), 
shows a detail of a preferred embodiment of a 
reactor according to the invention, and 
shows a cross section through a reactor 
according to the invention having two heat- 
exchange medium circuits. 



Figure 1 shows a cylindrical reactor 1 having a vertical contact tube bundle 2 
which leaves an internal space in the center of the cylinder, with a lower ring line 
4, to which heat-exchange medium is fed, and an upper ring line 3, through which 
35 heat-exchange medium is discharged, the feed and discharge of the heat-exchange 
medium taking place via jacket apertures 5 and 6, and with baffle plates 7, which 
produce a meander-shaped heat-exchange medium circuit. 
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To this extent, the design of the reactor in accordance with the prior art (left-hand 
side of Figure 1) is identical with the design of the reactor in accordance with the 
invention (right-hand side of Figure 1). 

5 

As can be seen on the right-hand side of Figure 1, the reactor according to the 
invention has the following modifications compared with the prior art: 

The upper ring line 3 is divided into an inner upper ring line 1 1 and an outer upper 
10 ring line 12 by a cylindrical partition wall 8; analogously, the lower ring line 4 is 
divided into an inner lower ring line 13 and an outer lower ring line 14 by the 
cylindrical partition wall 9. 

The region between the ring lines 3 and 4 is preferably closed by a cylinder 
15 envelope 15 to form a hollow cylinder. This region is where the diversion of the 
heat-exchange medium from the outer lower ring line 14 to the inner upper ring 
line 11 or from the inner lower ring line 13 to the outer upper ring line 12 takes 
place. This diversion of heat-exchange medium in the region of the central hollow 
cylinder preferably takes place through the formation of chambers 16 by means of 
20 radial partition walls 1 7, which are perpendicular to the reactor base (Figure 3). 

The transport of the heat-exchange medium to the upper or lower ring line in the 
region of the dividing areas of the central hollow cylinder can be seen from the 
cross sections shown in Figure 2, right, and Figure 4, right: the cylindrical partition 

25 walls 8 and 9 and the radial partition walls 17 form inner and outer circular ring 
sections. As shown in Figure 2, right, and Figure 4, right, these are formed, 
according to the invention, alternately as open circular ring sections 1 8 and closed 
circular ring sections 19. In this connection, alternately means that on each inner or 
outer ring line an open circular ring section is followed by a closed circular ring 

30 section, and that in addition, in plan view, an open circular ring section 18 in the 
cross- sectional view A-A always corresponds to a closed circular ring section 19 
in the cross-sectional view C-C, and vice versa. This design means that the 
chambers always experience passage, from bottom to top, alternately by heat- 
exchange medium coming from the pump(s) and heat-exchange medium coming 

35 from the reactor space, as shown in Figure 3. 
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In order to illustrate the heat-exchange medium transport, sections of a reactor 
according to the invention are shown in Figures 5 and 6: 



Figure 5 shows a chamber 16 through which heat-exchange medium from the 
5 pump(s) flows via the lower outer ring line 14 through the open circular ring 
section 18 into the chamber 16 from bottom to top, the heat-exchange medium 
leaves in the upper region via a further open circular ring section 18, flows into the 
upper inner ring line 11 and is fed to the reactor space surrounding the contact 
tubes via the jacket aperture 5. 

10 

The chamber 16 shown in Figure 6, which is directly adjacent to the chamber 16 
shown in Figure 5, experiences, by contrast, passage by heat-exchange medium 
flowing from the reactor space surrounding the contact tubes via the jacket 
aperture 6 through the lower inner ring line 13 and the open circular ring section 
15 18. From the chamber 16, the heat-exchange medium is discharged through a 
further open circular ring section 18 into the upper outer ring line 12 and from 
there to the pump(s). 

Figure 7 shows a preferred embodiment of the reactor according to the invention. 

20 In this embodiment, an additional bypass chamber 20 with a jacket aperture 21 to 
the reactor space and a regulating plate 22 are in each case arranged in at least 
some of the chambers 16 through which heat-exchange medium flows and is then 
discharged through the pump(s), in the region of the dividing wall of the chamber 
16 to the upper outer ring line 12. The position of the regulating plate 22 can be 

25 adjusted in the direction of the longitudinal axis of the reactor via a suitable 
actuating drive and a drive spindle 23. 

Figure 8 shows a preferred embodiment of a reactor according to the invention 
having two heat-exchange medium circuits. The reactor is constructed analogously 
30 to a reactor having a single heat-exchange medium circuit corresponding to Figure 
1, right-hand side. In the second heat-exchange medium circuit, each of the 
features corresponding to the first heat-exchange medium circuit is designated by a 
corresponding reference numeral. 

35 Analogously, it is possible to add further heat-exchange medium circuits to the 
reactor according to the invention. This enables the reactor to be matched 
optimally to the specific heat profile of each reaction to be carried out. 



We claim: 



A reactor (1) having a contact tube bundle (2) through whose space 
surrounding the contact tubes a heat-exchange medium circuit is passed, 
with ring lines (3, 4) at both ends of the reactor with jacket apertures (5, 6) 
for the supply and discharge of a heat-exchange medium by means of one 
or more pumps, if desired with the heat-exchange medium or a substream 
of the heat-exchange medium being passed through one or more external 
heat exchangers, the heat-exchange medium being fed to the lower ring line 

(4) and being fed back to the pump(s) via the upper ring line (3), and with 
baffle plates (7) which leave a passage cross section alternately in the 
reactor center and the reactor edge, wherein the upper (3) and lower (4) 
ring lines are each divided into an inner (1 1, 13) and outer (12, 14) ring line 
by means of a cylindrical partition wall (8, 9), and the heat-exchange 
medium is fed through the outer lower ring line (14), via a region outside 
the reactor to the inner upper ring line (11), via the latter 5 s jacket apertures 

(5) to the space surrounding the contact tubes (2), via the jacket apertures 

(6) into the inner lower ring line (13) and subsequently via a region outside 
the reactor is discharged via the outer upper ring line (12). 

A reactor (1) as claimed in claim 1, wherein the region between the lower 
(4) and upper (3) ring lines is closed by a cylinder envelope (15), forming a 
hollow cylinder, which is divided, by radial partition walls (17) 
perpendicular to the reactor base, into chambers (16) whose dividing walls 
to the ring lines (3, 4) leave alternately inner and outer circular ring 
sections, where, in plan view, an open circular ring section (18) is always 
arranged above a closed circular ring section (19), and vice versa. 

A reactor (1) as claimed in claim 1 or 2, wherein the number of chambers 
(16) is from 12 to 46, preferably from 24 to 48. 

A reactor (1) as claimed in one of the claims 1 to 3, wherein the diameter of 
the cylindrical partition walls (8, 9) is less than or equal to the arithmetic 
mean of the outer and inner diameters of the ring lines (3, 4). 
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A reactor (1) as claimed in one of the claims 1 to 4, wherein a bypass 
chamber (20) with jacket aperture (21) to the reactor space and a regulating 
plate (22) is arranged in the region of the outer upper ring line (12) in each 
case in at least some of the chambers (16) through which heat-exchange 
medium flows and is discharged to the pump(s), the regulating plate (22) 
being adjustable in the direction of the longitudinal axis of the reactor via 
an actuating drive (24) and a drive spindle (23). 

A reactor (1) as claimed in one of the claims 1 to 5, wherein two or more 
heat-exchange medium circuits are passed through the space surrounding 
the contact tubes. 

Reactor as claimed in claim 1 for use in carrying out oxidation reactions, in 
particular for the preparation of phthalic anhydride, maleic anhydride, 
glyoxal, (meth)acrolein or (meth)acrylic acid. 
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Abstract 

5 The invention proposes a reactor (1) having a contact tube bundle (2) through whose space 
surrounding the contact tubes a heat-exchange medium circuit is passed, with ring lines (3, 
4) at both ends of the reactor with jacket apertures (5, 6) for the supply and discharge of a 
heat-exchange medium by means of a pump via an external heat exchanger, where the 
heat-exchange medium is fed to the lower ring line (4) and is discharged to the heat 

10 exchanger via the upper ring line (3), and with baffle plates (7) which leave a passage cross 
section alternately in the reactor center and at the reactor edge. The upper (3) and lower (4) 
ring lines are each divided into an inner (11, 13) and an outer (12, 14) ring line by a 
cylindrical partition wall (8 5 9), and the heat-exchange medium is fed to the outer lower 
ring line (14), via a region outside the reactor to the inner upper ring line (11), via the 

15 jacket apertures (5) of the latter to the region surrounding the contact tubes (2), via the 
jacket apertures (6) to the inner lower ring line (13) and subsequently via a region outside 
the reactor to the outer upper ring line (12), 

20 
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We (I), the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

Reactor having a contact tube bundle 

the specification of which 

\# is attached hereto. 

[] was filed on as 

Application Serial No. 

and amended on . 

[x] was filed as PCT international application 

PCT/EP99/05701 
Number 



August 06, 1999 
on 



and was amended under PCT Article 19 

on (if applicable). 



We (I) hereby state that we (I) have reviewed and understand the contents of the above-4dentified specification, including 
the claims, as amended by any amendment referred to above. 

We (I) acknowledge the duty to disclose information known to be material to the patentability of this application as 
defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (I) hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of any foreign application(s) for 
patent or inventor's certificate, or § 365(a) of any PCT International application which designated at least one country other 
than the United States, listed below and have also identified below, by checking the box, any foreign application for patent 
or inventor's certificate, or PCT International application having a filing date before that of the application on which priority 
is claimed. Prior Foreign Appiication(s) 

Application No. Country Day/Month/Year Clamed 

19836792,9 Germany 13 August 1998 [x] Yes [ ] No 
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We (I) hereby claim the benefit under Title 35, United States Codes, § 119(e) of any United States provisional 
application(s) listed below. 



(Application Number) (Filing Date) 



(Application Number) (Filing Date) 

We (I) hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States or PCT International application in the manner provided by the 
first paragraph of 3 5 U.S. C. § 1 1 2, 1 acknowledge the duty to disclose information which is material to patentability as defined 
in 3 7 CFR §1.56 whi ch became available between the filing date of the prior application and the national or PCT International 
filing date of this application. 
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And we (I) hereby appoint Messrs. HERBERT. B. KEIL, Registration Number 1 8,967; and RUSSEL E. WEINKAUF, 

Registration Number 1 8, 495; the address of both being Messrs. Keil & Weinkauf , 1101 Connecticut Ave. .N.W., Washington , 
D.C. 20036 (telephone 202-659-0100), our attorneys, with full power of substitution and revocation, to prosecute this 
application, to make alterations and amendments therein, to sign the drawings, to receive the patent, and to transact all 
business in the Patent Office connected therewith. 

We (I) declare that all statements made herein of our (my) own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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From , Corr 
* NAME OF INVENT 




Konigsbacher Str. 108 

Germany 
Citizen of: Germany 
Post Office Address: same as residence 



Signature of Inventor 
Date December 28, 2000 



jGerhard OJ&ezt- — 
NAME OF INVENTOR 




SignaJ*^ oflnventor 
Dats/ December 28, 2000 



Frankenweg 11 

69221 Dg$££nheim- ^ ^ 

Germany X 
Citizen of: Germany 
Post Office Address: same as residence 
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